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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PURPOSE: To obtain an excellent luminescence 
efficiency by combining a plurality of members selected 
from electron donating styryl compds. having a vinylene 
group with each terminal bonded to an aromatic ring or 
an aromatic heterocyclic ring to incorporate functional 
layers having an identical function. 

CONSTITUTION: An anode having a film thickness of 10 
to 200nm is formed on a transparent substrate by vapor 
deposition of a dielectric material, such as Sn02. Two or 
more electron donating styryl compds. represented by 
the formula I [wherein R1 to R12 represent H, a halogen, 
a 1-1 0C alkyl, a 1-1 0C alkoxy, a 6-1 8C aryloxy, or a 
styryl represented by the formula II (two adjacent styryls 
optionally combining with each other to form a five- or 
six-membered ring); Z1, Z2, and E represent H, a 1-1 0C 
alkyl or the like; Ar represents a 6-20C arylene, a 4-20C 
divalent arom. heterocyclic group or the like; each 
dotted line may serve to conduct linking to form a 
heterocyclic structure; and n is 0 to 2) are co-deposited 

to form a luminescence layer having a thickness of 5nm to 5|am, and another functional layer is 
laminated thereon. A cathode material, such as an Mg/Cu alloy, is then electrodeposited 
thereon to form a cathode having a film thickness of 50 to 200nm, thereby preparing an org. 
electroluminescence element. 
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JH/Mttt. ( 2 ) Kffi/IE?L«i£Jf /fSftJl/l^ffi, 

( 3 ) PI&/:E?L^B/Mf /S^&AB/PI*, 

(4) ©S/IB3ee/S^aAB/BE®&<!f©«fiS*^ 

30 UfcsBRrBttC** 1 . Cft6©B#&£±fS7tttt&#— 

KiiSbti'S. Mis«^©*T-ccfc^rB> i»r 

t»rBW{c«IRBft < . fi£*E LJR^CCWfflSft-COS 

[0 05 8] &*>\ *»^CC*Jl»rB. — tt5£ ( I ) © 

B©»££l3J«fc> iE?Llfci£BK:fl!t>TfeJ:t>. c©E 
L*^ftC*JWSIl«<bO-CB, tfc*W»©*:*lr> (4e 

40 vfeLh) &jk. minewttffc^wRofcft^oia 

^4m®«5Wi-r€>fc©*S»*L/<ffi«-»6ftSo C© 
<fc^ft*«!8m©^:ftWiLt:BAu%i'©^B, Cu 

i, -t>^^a^>**->k mr. iTOiBgie-r 

KB. j§ii** 1 0%cfcOA*<TSCi*s||*L< . 
Sfc, Wffitoros^-bffiCiBKBQ/nJWT*^* 



(14) #^¥8- 2 39 6 5 5 

25 26 

urn, SffSKBl 0-2 0 0 nmCD|5HTiM«n5 0 WtOS. «PBBIB 5 5 - 8 8 0 6 4 PJ 5 5 - 8 8 

[0 05 9 ] —J], fmt LTtt. ft*M«tO/hSC» 0 6 5^&«. [314 9 - 1 0 5 5 3 1515 5 - 

( 4 e VISIT) £M. HMfiittft^MO'C ft 5 1 0 8 6 15156-80051 PI 5 6 

6©S^£m^W£T£*>©**ffll>6ft£. t©<fc -88 14 PJ5 7 - 4 5 5 4 5 1515 

^ummm^mtmt l-cb, * v v vj*. -r v u v 4-11263 m$M. 15)55-7454 6-*t&«& 

Al/AlO, , AlsW U£Eimvf tt»3 ,61 5 ,404 ^littft. «f^BS5 1-10 10 5 
6*1-5.0 RftSli* cn6©lfiM^If^Xn'^ PI4 6-3 7 1 2-*l&«, 1514 7-25336 

';>*&£©#£tc«fc»3. aW*«JJSR3ia , 4Ci«:«fc <RfMIIB 5 4 - 5 3 4 3 5 015 4- 1 1 

0, fFi?-rSCi*i-C*€>. ffil/tO^-h 10 0 5 3 6#<2ffR. PJ54-1 1 9 9 2 5#<a*Rfei'(Cia 

JfflKB»HQ/D«T*«F*L/<. St/?Bffl?iU 0 n m *£©&©) , T 'J 5 >Sf*f* (*H«fflF»3 ,56 

-1 Mm, *T$t/<«50~2 0 0 n m©*5Bra.tfft 7,45 0 #liM». PJ 3 ,18 0 ,70 3 ^fTOfflS, [^3 ,2 

C©EL*^{C*J^r». KOTSXlilftB© 4 0 ,597 #93lffl». 1513 ,65 8 ,520 #W«W. PI 

of n*>-»jXB*»K'*5 c iii 3&&&a 4 ,23 2 ,103 #^M». pi 4 ,17 5 ,961 nwmtt, 

jfrf&fca^ »^©1RHJL/Jasp*««t< #ater*4. |5J4 ,01 2 ,37 6^9JiWW, #-£H84 9-3 5 7 0 2# 
[006 0] ##SP©<b^£ffll>£EL^©mjjR 039-27577^*8. WHJBB55-144 

B. UifiBO/okSfc:, gmomm^iO. MSB <2> X 2 5 0#&#. PI5 6 - l 19 13 2^&fR. PJ5 6 - 

B ( 3 ) ©*SfiX©E L3RT»C*»W SIE?Llft3SJIt*. iE?L 2 2 4 3 7 S*fettit& 1 ,1 1 0 , 5 1 8 ^WIU® 

fiai^ft^ettiiHrio-r. eiSJ^aA^ftftiE &£"cciat8©fc©> . rs (*a 

?L£8#Jl«:£«T'S«tB*WU C©xE?L««£Ji£PI 20 «Hfr»3 ,52 6 , 50 l *9MHF& fKE«0!>0) . * 

ffi<t2S3fcJI£©|SKC:to£31±£t±K:J:"t). iOiSl^ *-y-v/-;U$t«f* (*H*5fHFf&3 .25 7 ,20 3 ^IH*0» 

icmmxu^&xm^^mK^ntcmi-u, mtmt kbs5 6 - 4 6 2 3 4^«&£k.e«©*>©> . 

iE?Li»as*©»ffi«:i?«E-r4it : f©»SK:<i: , 3. c©& *i>s>mm& ^mms 4-1 1 0 8 3 7 

3tJll*9©ffBB^aK»a3«lEL*T-0»*3«l**lfi)± iCia«S©fe©) , t F 5 (*H#?Fm3 ,71 

»7fett«B©«n/cE L5R^-±T&. «TKiE?Llft)S 7 ,462 ^ffltf, &HB35 4 - 5 9 1 4 3-^&#K, PJ 

W(CfflC>6nSiE?Leai{t^«. «W*^^.6tlfc2 55 -5206 3ffi«, PJ 5 5 - 5 2 0 6 4^&«, 

ffl©*ffimKEa3ftr»«a>6IE?L#ffiA3ftfc» PI55-4676 0-9&*. |5J55-85495-^S 

IfciEftfcattCcaiifcB^eaL/S Sfb^BrC*-? W. PI 5 7 - 1 1 3 5 0^2M. P157-148749 

r, eN*.Bio 1 ~io- v/cmcawEPJjnsSic. 5> 30 ^&$Rft t'tceiBstvtvsfc©) . x^-oi^jUft 

&< £*> 1 O-'cra' / (V • #) <D]EJl®MmZb^ (WMIIB6 1 -2 1 0 3 6 3#&«. PJ6 1 - 2 2 84 

fc©:WaK?**. C©«fc^&iE?Le«{fc^r«J(cr3l»-C 5 1 *t&#R, PJ6 1 - 1 4 6 4 2*t&«. PJ 6 1 - 7 2 

tt. fraa©»*l>t»ttK*Wr4*>0'r*n«WK:WIK 2 5 5-*f£:#R, PI6 2 -4 7 6 4 6#5i*. P16 2-3 

ttfc < . 3^**t*f4«C*5l»-r 4 iE?L©«9lftSI« 6 6 7 4 PI62-10652 4f&«. p] 6 2 - 

£LTtRffl£ft^£fc©^EL3R^©IE?Lf^®Ctte 30255^«, PI6 0 - 9 3 4 4 5-*&«. PJ6 0 

ffl3n§ii»OfeOOW6ffl©fe©4HR0tffll> - 9 4 4 6 2^#R, PJ60-17474 9#ft«. PJ 

SCtOTSS. R*ffilftji!t*iO"CW:. WAtfhUT 6 0 - 1 7 5 0 5 2 #&«&£tcSBt!l©4>©> tti"** 

>/-jimm» (*a#i*®3 ,n 2 ,19 mmmm^f tfsci*s-c#s. 

(;cfB«©fe©) . ^wr-z-^ni^ft (*h#?fsi [ooe 1 3 cn5©^t^?riE7Leiift^i urfs 
3 ,18 9 ,44 7-5i8ffl»tt£CcBB8t©fc©) . ^3^V 40 flBTSc ^C^T^7 ^ 

-)\,mm-fo (#^BS3 7 - 1 6 0 9 B#&*8tti:tCfBtt <«fl»IIB 6 3-2 9 5 69 5#&«tt£fC8Btt©*>©) 

3,6i 5 ,402 nwmm, in 3 ,82 0 ,989 ^m*. ^5 (*h#i ! f*4 ,12 7 ,41 2#i»*d«. #^bs5 3- 

p)3 ,54 2 ,544 ^*ffl», «f^BB4 5-5 5 5#^ 27 0 3 3#&fR, 1354-58445^^, PI54 

(575 1 - 1 0 9 8 3^$B, 4$MV35 1-9322 -1496 3 4f&i, PJ5 4 - 6 4 2 9 9#&«. PI 

4#^«. 1515 5- 1 7 1 0 5#M, PI5 6-4 1 4 55-7 945 0^i, 05 5 - 1 44 2 50^ 

8*%2tm, PI5 5 - 1 0 8 6 6 7#&«, P15 5 - 1 5 «L PJ5 6 - 1 1 9 1 3 2#&«. PJ 6 1 - 2 9 5 5 5 

6 9 5 3-^fifg, 15)5 6-366 5 6 4f £ {CSBiS 8-^fifg, P)6 l-98 353f^, |3]6 3-2 9 5 

©*>©) . t5'/y >g|^SO'f5^n>M^fr (* 6 9 5#&#ttirK:gE«©t>©> • WK«E*«»t*=tR 

S#l^3 ,18 0 ,729 -^BJ*ffl«, I5J4 ,27 8 ,746 n 50 T 3 >^t^l4fflt^ C L/t>. 



27 



[0062] n#>\,7 j v i/it&m<DRmm± int 

#>17 j y> ; 5, 10, 15, 20-f F77x^Jl/ 
-2 1H, 2 3H-*^ 4 y>ffl (II) ; 5, 10, 
15, 20-f F77x^jb-2 1H, 2 3H-»7 
^•J>ffiifl(ll) : 5, 10, 15, 20-f h7 + ^ 
(^>^7WP7i-;H -2 1H, 

&*s7~> ; ^^^u^r-> : *PA7>D5/7- 

> ; Eta? £n->T-^> ; *p^t-> ; ^£^0 

^fciMMHMT ^ Mb^&Rtfx* y ;i<r ^ >it 
smottmrnt n, n, n* , n* -rh77 

^r-^- (1, T -t*^x^;l/) -4, 4' -V>7 5 

> ; N, N' -f X (3 - -N, N' 

-s;7i^- (l, r -^x^) -4. 4' - 

y7^>; 2 , 2-t'X (4-y-p-f , i^T^7 

:/tm*> ; l , 1 -f x (4 -y- p - h 

7^7^^W^^P^t>;N, N, N* , N* 

-fh7-p - h'JJi/- (l, r - f ? - 
4, 4' -yT5> ; 1 , (4-y-p-FV 
^ ^ x-^) - 4 -^x^Jl/v^P^+^> i f 

NQ 2>C> NO* 

^-^C-^^ NO, 
0 



(15) *»H¥8 - 2 3 9 6 5 5 

28 

7xXjM3f>;N, N* NT ->> 

(4-^K^7x^b) - (1, 1 ' - L'^x^nO 
-4, 4' ~^7^>;N, N, N' , N' h77 
- 4 , 4' -2^T^ y^7cc^;l/X — f*;!/ ; 4, 
4' (^7*^7 5^) ^t-F'j7x^V; 

N, N, N- h y (p - F yno r S > ; 4 - (is- p 

-MJ^7 5» -4' - C4 <S>- p- F »J;I/7 5 

>) x?- y no x^;L"<> ; 4 -N. n-^x-^t 

10 * >>- (2-^7x^1/^) ^>if> ; 3~> 
*>-4* -N, N-^7x^7 ; N- 

V * x ;l/ Jj V- )l £ 6 ft £ o 
[0 0 6 3 ] ±BBE L*^C*5W*»jE?Llftayi«, C 
ft 6 ©iE?LGaMb^«f-«XBn««±^ 6 ft S -Br 

«WEsn-cfc<t<, aa^a, wrKi»i«aiJ«o{b^tt 

USB (3) (Dfll^CDELSR^KfcWSWT-aAlB 

tot, ^j:0ffiA3n/t*^-*»*iBK:eai-rs« 

20 coJ^ftS^^b^Wt^^ 

[0 06 4] 



Hfc2 8 J 



eg 



NO 2 
NO* 



[ 0 0 6 5 ] ft F nfi7 u y >3fSWk 
[0 06 6] 
Hfc2 9 ] 



DH, 



A 



t-Bu 



t-Bu 




t-Bu 



-Bu 



30* [0 0 6 7] &^©^*f ^>^**^F9t3W*:. 
[0 06 8 ] 
[fb30] 



[0 0 6 9 ] fei'(D^^x^;U^y>^(* C 
— • 7'1/7 ,J J> h( Polymer Preprints), ¥ + W 
3 7«. 13^, 16 8 1 ( 1 9 8 8^) ft£Ct 

[0 0 7 0 ] 
C{b3 1 2 



l-Bu : t - 1 * JVM 



(16) 



■r 





29 




~® 


Or 













10 



[0 07 1 ] tti'CDft^ C "J.Apply.Phys. M 02 7 
t, S2 6 9K 1 9 8 8¥) &£4tfa*EO&CD3 *\ * 

N - N 
A r 1 



O 



J> — A r 



- 2 3 9 6 5 5 

30 

*T>h?*^-**>»*f* mmmsi- 14925 

9^&$R, [SJ5 8 - 5 5 4 5 O^f&ffi, |oJ6 1 - 2 2 5 
1 5 1 [5] 6 1-233750 #£$R, |5] 6 3 - 

1 0 4 0 6 l^^fc , r7U*U~V 

^y^^Baft («HfMBS6 0 - 6 9 6 5 7^«. 13 
6 1 - 1 4 37 64%« 1 06 1 - 1 4 8 1 5 9#& 
(Rtt£K:EDW)*>©) , 7>hP>i«* (#P30S6 1 
-2 2 5 1 5 1^6 1 - 2 3 3 7 5 0#£#R& 

i^clBtgcDfcO) (XVII) XB (XVII 

I) 

[0 07 2] 
Hfc3 2] 

- (XVII) 



A r 



N - N 

-4^ J» A r 4 

O 



[0 0 7 3 ] CjS** Ar l -Ar 3 S^'Ar 5 B, * 

N — N 



N - N 

U U A r » 

O 

- (IV! 1 1) 

£8Rifc l-io or;u+;bS, l - l o ©tao 
*i/»XB^r-/*«c£#*tf6nS. CCD-« (xv 

id xb (xvuDr^sns^b^B, 

Htt* (xvii) XB (xvmyrasti* 
ft^WDJWWIiOTB, 
[0 0 7 4] 
[{b3 3 J 



58 



€H~H2H2H (CH '>' 



( t - BuPBD) 




N — N 




[0 07 5 ] 



★ ★ Cfb343 




[0 0 7 6 ] 



Hb3 5J 



31 



(17) 

N - N N - N 



nm^-S - 2 3 9 6 5 5 
32 





[0 0 7 7 ] &£\ "Appl . Phys. Lett. " Jfl5 
mi A 8 Q^-V ( 1 989¥) (C^StlTI^S** 

Stt©^fti*%Wt4ir* <3 , ±iSi/fcW«fcjf4© 
ffeCcSiSS, S i CS, Cd SS&£©l8fite&l»l/# 

nsjftttwwa £©fc«tm*flH> s ci^t^s. *n 
^tfW-r&iHitt^rffiow*. ^^©Jf^-en-en 

tcoc>rH9ir&. iiifiB©l^/fSfcS/l&«*p?>&S 

1 m mWT, 5f J l< » 1 0 - 2 0 0 n mOraffl© 
m^tcft •& <± 5 cc, ? * y > d'OMK 

J:9JBfiRS-tt» WttfcfBHOfc©*. c©±tc«**t?4 
•c*-2>— «iC ( I ) ■ciStii.xf yji-7 5 >it&&* 

o £ > * ->>l>#s£jjS L CC < I £'© * 6 , MM&fim 

sia>. »«5t*m©w^ttc. c©ie&ffi*»ffi-r* 
^©asi »-?*ai«©BWi-r&*sa*iiJi. 

00°C, I^glO-'-lO'Pa, 
5 0nm/sec. K^fifi- 5 0- + 3 0 0 °C. Mil 
5nm~5 jum©«SBT?»fiS^Ci*sa4Ll». 
C©^B©m^, *©±K&WB1ij»&»6ttaflHI 
fc, 1 wmOT, Sf* LX W5 0~2 0 0 n m©«gH© 
BUSicfc 4 J; -5 CC> WiHIf^X;< y if > t"© 
#KKJ:»)**3#. iW^citcJ;'), 3fS© 
EL*^ffe>*l5. C©EL»^©fl^<:tel> 

[0 0 7 8 ] l/c, -tt©*ffil«fciE?LI&sS*tf4. #6* 



C H 



*y-aA*t*4, y t-;!/*^^"/-;^ t'©*g«fi»J^ 
*JtSjK#l>. *©±fctt«ffl&»&>6&4*H*Ji5Ji& 

[ o o 7 9 ] #tc. mm/jHimmm/%%m/mm-> 
6&*ELSR-?-©ft»ffiK-3«,>rittwrsi. **\ ^ 

20 S*MIB©EL^T-©ti-^i[B]^{CL-CJf5)Sb/c©^. 

tttt. iffSBI^tm©ilW»/!R©*fl : tc!(ii;*i«J:c>. 
#(t. C©iE?L^H©±K, l&XISifcJlRCflfcffi*. 

stria e l jR^©f^B©*& t mmic bxm-tzzticj: 

K>, 3fS©EL^Se.h5. &te, C(DEL*fO 

SB©EL3R^-©fHtt©tB^ira»KL/-r. M«. lEflWi 
iH», «3fe«*IKX»Wfc©%, C©«*H©±5C, * 

^ent^*** e a zmmz*. t* > a - n £*k <fc o 
Mit, M^-iiAJi'Sraaw. ^c^-cc©±cc, ^ti^ 
Suia E L JR*©fBR©«te i I3I»CC LTR W * C 4 tc J: 

H. »7feB, I?UjiaJH. rafc©«(CttSL-C 
[0 0 8 0] C Oi ^ K t/T»6nte*»MCW«E L 

£-©fS14iOT*El~3 0VgK€:EPflinr&£, » 

*3^awx«*an3©««fliiiJ:ow«!iT?**. a/c> 
©ffttrwEiEWn o-r fc«*«aMi-r»*tt^ < * d 
ai>„ secc, SESfcrnESEfun-r-BtB^tcB, 

+ , H?@*s-©t^SS«:a-3/ci#©*-f636T4. ate, 
EPJP-T & S3fc©S9B«ff i t, » . 
[0 08 1 ] 

50 ?>iR5£3tiSfe©rttac>. 



C18) 4$M¥8-2 39 8 5 5 

33 34 
Wimmi 1. (4-h'j7x^7^) I *MTlCwTB]&&tCft^ , r:BTPAE&fmi>tz. 

(BTPAE) CD [0 0 8 2] 

SBi * Ut36] 

(13 C 2 ) 

C 3 ) t 4 3 



<0^~ n cH,pph, Br + N -^O* - 

6 (6 



CHO 



CO CI) 



<0>~ N -<g>- CH-CH Hg>~ N -^Q 

6 16 



BTPAE 



[0 08 3 ] (1) tFa+-»^l/h'j7x^7 5 

> c 2 a (omm 

N, N~y7i-;l/-4-T^OXTJl'7 ! tF 
(1) 52g (0.1 9*;U) 11405 
y y ? h;u*>p>^csx^ y -ic, ^iST>N a bh,2.5 
g (0.0 6 6*A) i 1 0m&%8tWWV £.Mc*fiS9. 
7 s y y 9 \-)l±<DU£M*mi : l>tc. TLC (»JI* 
Ci?^77^) •C^fJ&JiS < fc-sfcBf *3 y 
* h-rt/K&JJM,. WSlz-^KI y » h^-CfflWl/A:. * 

|J7*^.JWT5> C 2 3 <D<m&mW5 3.8 gtmtbtl 
fc. 

[0 0 8 4] (2) Afb^^Wh »J7*i*r?> 
C 3 3 OS& 

±ib ( i ) iisiaajftfp-c^enfct ko+w^ h 

;> (2] 60g (0.2 2*JU) . OUtji 

9- u >i. 6 y » h h y x 5=-^t s > 6 s y y h 
)ifrhte&-mmco'ci-xr-cE.^it<)>3 o g (o.i 1 
tmtjt*i<y 1 50 5 y y y v^hu^m 

*ift:ttB**?*u s e-fcuttKsty- h y>A*ifc 

feB#5 5.8 g75*f#6ftft:. COfcCDtt. NMR (KfiB 



( 3 ) fb^J C 4 3 CD$«t 
±K (2) -C^^nfcH'fb^^Jl' F y^x^Jl/T 3>5 
4g (o.lBtJW MHJ7*-;W7^4 3g 

(0. 1 6 4^)1) *&j&*Jjt*)\sft>\>l»T 5 Fl 6 2 S 

30 y y * h;u{c«fwofco%. i 5 o°c-c3a#ra«}$L, 
fc. 1^x^1/2.5 y hJupKamu. 

tSLT, ft#«! C4 3 ©a»fe@i*3 6g%#fc„' 
[0085] (4) BTPAE CO^jg 

^jSi3?^-;n y » HKtuc ±ia (3) rff^ftft: 

fb^BJ (4 ] 7 g ( 1 0.6 5 y-tJU) RtfN. N-J>7 
4-75 y^yXTJt'ft F C 1 3 3.3 9 g 
(12.53 ^Mt3 0#|IU«# Lft:<D%, 

®ft**»llL/fc«»[K:. 0.2 1 2*Jb/y v YMms.<» 
40 IF *->y f^Al* ^-^^5 9 3 y 'J ? F-H-&JJP 
x., SSr-«BH^Ofc. ^L,ft^»fellft£3fft 
U i^z-^^fUg^tSCittlJ:*), HPLC 

Bf*3.1 g»^tlfc. COt>OCOik*«2 3 4-2 3 
5.5'CT**oft:. C©{t^»&K«#W (FD-MS) 
0ft:£C6, BTPAE(C4*1"?.m/z = 5 14 (z 
= 1 ) ©#©fc-~*rtif?6n/cC<btc«fc»), @^©B 
TP A ET*SC£ 75*5118 3*1 ft:. 
[0 08 6 ] 

50 4, 4 - -K* C2- {4- (N, N-^7x^Jl/T3 



(19) #^8-2 39 655 

35 36 
y) V t'r.;U] t7i-JKDPAVBi) © * [0 0 8 7] 

m& Ut37] 

0 0 
^ (U C 2 ) 



D P A V B i 



[0 0 8 8 ] 2 00 3 'J 'J ? b;KDH^P^^^n^c, 
4, 4' (^x^***y;u) y^;iO fc'y 

x^K2)l.9 1g (0.0 0 4 2^1/) <t, N, N~ 
^^^-4-7 5 /<>X7^ft F [1) 2.98 
g (0.0 1 1^)1) £Aft, 

Stf/c^^x;!/**^ K5 o 5 y y * h;uc?§fl?3 20 

t-^h^^K (KUMfc^ttS) 1.0 4 g (0.0 0 9 3 
f$0fc o — (ftfiKESL 8 0wt%y^/-;«I5 0 

^ y y ^ v^m^^cm^tco)^, ^MLtcm&Ltmi 

8 Ow £y-;U7M§y£5 0 ^ y y v 30 
K-C2i§ii5fl$u Zhtits 0 5 y y ^ muc 

t2Bi5t^i/c B cn*5 o°cccr 3 i$raX£*£***:fT 

[0 0 8 9 ] ;xcc, vya**^ (S±^^^ >v>{t^ 

tt*L BW-8 2 0MH) UOg^F^MCtS^ 



**ZJ*c«WTSB*>*^fc- TLC <JRH*g«h^x 
> : n-^*^>= 2 : 1 V/V, 2^y*y^flWi) X? 

eft, *^*x^#u-*-k:t«*u ^@$ii/c 0 & 
y y 9 h^ccjfcjfflss*, ^mmmxjy-fvyy 

3?- (ADVANTEC, 1 Mm, 2 5mm)K5S 
U/c 0 CCD hJl/x>jgjSS:SStcr3iRBU. tf^nfttfr 
ffl!ft**>KU 50 o CT2B$r H 1^T^Ci^J:0, H 
fe»*2.3 6g (JR*8 1%) 4»fco CCDfeOOlt^ 
^2 24-22 6m^/c 0 C(Dft^BJ*K*^*T 
(FD-MS) UciC6, DPAVBUCft^T^m 
/z^69 2 ( z = 1 ) , m/z = 3 46 ( z = 2 > <£> 

i r*sct*iBHSsnfc. 

[0 0 9 0] K®0)3 DPAVBE012 
jyTtC^TStESCCfie-oT, DPAVBE4«ilfc. 
[0 0 9 1 ] 
[<fc38] 



il 

< O^ NH O^ cR0Mc,Hi0),pKiG ^O^O > " chsch ~O ;m 0^ ch,p(0CiHs)i 



C 1 ) 



C 2 ) 



D P A V B E 



[0 0 9 2 ] KjgW2CC*Jl^r4. 4' (^x 
4' -tf^ C (yx^;i/*^*yjl/> -rf^-rtO t*?*- 

C2 ] 2.6 g (0.0 0 4 2») 



5 5%) ^tffc, C©fc<D<Dlfo£tt3 0 0°CJW±r»-o 
fc« CO<t^IIM(FD-MS) LtctCZ. 
DPAVBE(Cfi*t^,m/z = 8 7 0 (z = 1 ) , m 
/z=4 3 5 (z = 2) (DfrOV-trfimbtltcZtlC 
50 cfcO, DPAVBEr*4C£*»BShfc. 



(20) 
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[0093] mm i 

2 5 mm x 7 5mmxi. 1 mmO*7^IS (HOYA 
ttli, NA40)±K 1 ITO^ffiKtlOOnm 

(Dmz-vmmLtcbo (hoyaw zmmimmvit 

•/>i5t# (UV3 0 0, If A3-r>^-^-->3^Jl/tt 

mss©^#^g (a**satB (**> H) OSfc*** 

fc'X (3-^?A7x^;l/) -N, N" -^i^A 
(1, 1' - t;7ii*) -4, 4' -V>T%> (TP 
D) 42 0 0mgAft, ffi©^ 1 ; 77>W&fflXim&- 
Hc4, 4' -t'X (2, 2' -i/7j^;H:'iJH h' 
7 * (DPVBi) 4 2 0 0 m g 4Aft, 3 6(Cf& 

cd 2 -3©^e ymmKtiaWktf-' i- ic&ytm f - v'n 

tit, ^irthUJiWl Tif^n/cBTPAE 2 0 0 
mgRO"«jgffl2Tt#6ft/cDPAVB i 2 0 0mg4 
An, IMO-'Pa *"C«JEUfc. ^©f&T 

PD<DA^fcSfrlB^'- F42 1 5~2 2 O'CStM 20 
U fttf&fto. l-0.3n m/#-caW^aS«Lh{CjR 
fit, 5nm<DiE?L^B*i!HiSttfc„ CCD 

£#, ^©fiffittSfCfc^fc. Cti4S^«J:0ffi 
*3ta-rct^<. iE?LtftMBCCDPVB i***M*H 
ilt5 5nmillfc t C©£*PH$(CBTP AES 
O'DPAVB i ©#- h^Mlly, M1KBTPAE 
ayDPAVBiiig^Uc C D 

pvb icommmm. (mimc^-r (b> > ccmi-c. 

BTPAEMDPAVB i (C) (SI 

>rt-T-5>BTPAES.c>'DPAVB i ©S«£0 « (D) 
(StlSCC^T) i&-?7c 

[0 09 4] *©». 3H^f4ASUI{<:g?U SffctC* 

y y^nwnmm^- v cc«*«©*m-c** 8 - 1 
vT'f^mmnijmtf- hcc-v^s^Aysjo 1 g4 

Atl*>nr>^U^'j KC$R'7-i'i'~4 5 0 0m 
gAnt, *S*41xiO-PaST)SELfc. 
"C, liago. 0 1 -0. 0 3 n m/#? 8 - t F P + -> 
*y>;> • 7JRifA^Itliti%2 Onm 40 
Jtmbtc. 3 «*SS«JSfl[o. 1 n m/f*. 
S"?A*&*j«Ki.4 nm/#-CPIIl*^#l/TSB : 
*isVAm-&m&&fe%£Ltc. mmitl 5 0 nmt* 



<ftffl¥-8 - 2 3 9 8 5 5 
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ft7c*s*4^ 1 it&c^f . 
[0095] mm 2 

f#?,n/cBTPAE Rc>'»!®CT 3 Tff fctlfc D P A V B 
IS 1 *itmf 0 

[0096] mm 3 

fl^WcDPAVB iStf*BtW3rf#6tlfcDPAV 
BEiffl^fctlWi, HMtfU ilH1ifC^SI0/c o 

[0 09 7 ] 

il5l«K:«iaL7t3§i!83£»««*rPJR©s«»« 
S (B*Mm.ffi (ft) *!> ©*R#**-«:BJeU 
*';^»BS!attJjft#- HcN, N' -t'X(3-^< 
^ji/^ -N, N' -y7j-ji/ ( 1 , r -tr 

-4, 4' -i>T5> (TPD) 42 0 0m 

gAti, m<D*v7r>mtBtBmi&tf-\-ic4. a- - 

hfX (2, 2' -y^iiJl/t^JV) f7cc^.;l/ (DP 
VB i ) 4 2 0 0mg4A*l. 3£tC. ffe©3"OCD*'; 

n^n«jtWl -Ctf ^tlfcBTPAE 2 0 Omg, Sfjt 
W2Ti#6ftfcDPAVB i 2 0 0mgR(FIIIM3t 
f|?>n/tDPAVBE 2 0 0mg4Aft, WT, **WU 

1 iPlfilK^SSL/fc. *3*4SI 1 «(C^-T. 

[0 09 8] iblSM 1 

•To 

[0 09 9 ] ibtaW(2 

micm&Ltc. 1 ssccis-r. 

[0100] tbtSW3 

f#&ttfcDPAVB i ©*4ffll»fcJWW*. XJfeflll i 

Ofc. *SUi4lj5 1 ^IC^-T. 
[0101] J:b$3?fiJ4 

fe>nfcDPAVBEc0^ffl^/t«51-tt, HiSWli 
PI«K*«ILv3ifc. *§JH:4Sff i »tc^-r. 
[0102] 
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C21) 



if#H^8 - 2 3 9 6 5 5 
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(A) 


| CB) 


CO 


(D> 




BTPAE 
DPAVB i 


2. 8 -3. 0 


0. 1 -0. 1 3 
0. 1 —0. 1 3 


3-4 
3 — 4 




BTPAE 
D P A V B E 


2-8 -3.0 


0. I —0. 1 3 
0. 1 -0. 1 3 


3 — 4 
3-4 


Hlfcfll 3 


DPAVB i 
D P A V B E 


2. 8 -3. 0 


j 0. 1 -0. 1 3 
0. 0 2—0. 1 


3-4 
- I 




BTPAE 
DPAVB i 
DP A VBE 


2.8 -3.0 


o. o 2 —a, i 

0. 1—0. 1 3 
0. 0 2 —0. I 


- I 
3 — 4 

- 1 


ifcttW 1 




2 








BTPAE 


2. 7 -3. 1 


0. 1 -0. 1 3 


3-5 


itt*W 3 


DPAVB I 


2. 8 -3. 0 


0. 1 -0. 1 3 


3-4 | 


it«W4 1 DPA VB B 


2.8 -3. a 


0. 1 -0. 1 3 


3-4 



[0103] 



* 1 2 

















(V) 


(■A/ci J ) 




<ii/»> 




7 


8 


400 


2.3 




$16*12 


e 


Q 


230 


l.O 




&J6N3 


8 


7 


430 


2.4 


w 


mmm 4 


8 


8 


450 


2.2 




1 


7 


0.7 


10 


0.6 


# 


&#W2 


8 


9 


139 


0.6 


w 


ittt«3 


8 


7 


400 


2.2 




Jt*«4 


7 


11.7 


140 


0.6 





[0 1 04] f|ll*;<»e>9J6#>fcJ:5K:. £bl£W2&!>' 

r. iWlT^snSi^c, ffeM£JBCOg^F-:7X 

imm*&. < ft o tc . tb«« 2 S CJt 4 © J: -5 &c#S#Jf Cc 
^— F-^l/fcW^tt, -€-tl-eno.6 1 m/WOif ^ 

■JtcSteF-r/lsfcttett. l.O lm/WilBfcaSspW: 

3 SV4 ©d; 5 CC*— F — "7* 1/ /clS^««i^^-C'* o 

fc. c©<fcMc m— F-^ttit&or. r««±©fb 
fete. ■tOffirao (JSifiSftLfc) EL^|6 
[0 l 0 5 ] *Jfef}5 

2 5mmX7 5mmXi. I mm(D*7Xi| (HOY A 
NA4 0)±ic, ITO^ItffilCtlOOnm 
<OW$-C3mL1tt><D (HOYAS) WJKftMKi 
L/fe. c©lStt, •{v^pw;^-^ 



V>&& (UV3 0 0, 1fA3^>$-^^g^;Va 

bfX (3-^«7x-W -N, N' -i^x-Jb 
(1, I' -K^cc^-JU) -4, 4' -^T5> (TP 
D) £2 0 0mgAft, ffi©2o©* 'J^f->U 

JlKStW ltf#6nfcBTPAE 2 0 0mg RO'liBfiWI 
2T?f#6*lfcDPAVB i 20 OmgSrAtl. ^ <E>tCffe 
© J ty^'f t >«ffitni»n*»#-h«:4. 4' -fcf* (2. 

2' -^7x^tiA) t7x-iKDPVBi) 2 
40 OOmg^An, X^lxiO-'PaStffil 
tc a *<D&TPD<DAitc1ffiZ#-b>S:2 1 5-2 2 0 

'ct-emm i^xmrnms. 1 ~ 3 n m/»-c«^^FS« 

±(C^tU C©i#|5)Bf(CBTPAE&i>'DPAVB 
i©#- h4MRl/T, IE?L«ii£ffl©TP D(CBTP A 
ESO'DPAVB i C©i^©^#iig 
tt. TPD03R«»ffi (JH2«{C^-TB) CCSttO, BT 
PAEMDPAVB (C) (f2»(C 

thT) il/fc. Lfc#(-»T, tl-^tbBD dfc2HCC^ 
t) £&ofc. ft^«tcMi*4 5 nmOiEfl.lftaStl*» 
50 «Lfc. &K»3WiOT. DPVB i*5 0nm8Ml 
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[0106] *£«**»eek:rl . s^k* 
y ^>$¥*6lntt]&*~- h {c«#»©«f4r*e 8 - 1 

Anf>^^f>S^'x^ 5. He ft? 7 -Yi* -45 0 0m 
gAht, ^tl^lxiO-'PaSTiSIIUc. 
r, 1~0.0 3nm/»T8 -t FOfS/ 

JfMbfc. §?>iC, *B*3K*aifl[o. 1 n m/». 10 

» 2 S- 1 



(22) 8fH!¥8 - 2 3 9 6 5 5 

42 

[0107] ib«W5 

[0108] J£«W6 

2-C?#6n/tDPAVB i ©^ffl^/diWi, SltfetfiJ 
5£|5]fiHc*J&feLfc. tt#4*2*K:7jVr. 
[0109] 
[*3] 





C A) 

je a mas it 


<B> 
(nm/») 


CO 


CD) 




BTPAE 
DPAVB i 


1 -3 


0. 1 -0. 2 
0, 1 -0. 2 


2-3 
2-3 






1 ~ 3 








D PA VB i 


i -3 


0. 1 -0. 2 


2-3 



[0110] 



* 2 »- 2 





Iff 




9ft 








<v> 


<lA/CB») 


Ccd/i*) 


(li/w) 




9 


6 


250 


1.5 




ifc|*W5 


7 


0.8 


15 


0. 85 






9 


5-4 


180 


1.1 





[0111] *2**>6^*>4J:5{C. IE?Liifc£«^- 
m<Dit£W)Z F - 7* L/tsSUfeffl 5 IE?L«iJjltJl^»S F 
- :/©Jt8 W 5 SD f iE?L^^)l'^-«©{ b^^4 F - 7" 

[0 112] 



